G rowing evidence that care provided to the chronically ill is inadequate [1] [2] [3] [4] has led to increased attention on the role of health care teams and organizations as being potential levers for improving the quality of care provided to patients with chronic illness. [5] [6] [7] [8] [9] [10] [11] [12] Wagner et al 6, [13] [14] [15] developed a comprehensive systematic approach for improving care of the chronically ill. The chronic care model (CCM) has 6 key components involving: (1) community resources and policies, ie, identification of community resources to support chronic care management and coordinated planning between the health provider team and community settings; (2) patient self-management; (3) decision support, ie, systems including the use of evidence-based guidelines and protocols; (4) delivery system redesign, such as making greater use of group visits; (5) the use of clinical information systems, such as disease registries; and (6) health system/organization change such as aligning financial incentives to reward achievement of chronic care improvement goals.
The goal of the CCM is to improve patient outcomes by promoting productive interactions between informed, activated patients and better prepared health care teams. Yet despite the importance of teams, relatively little systematic attention has been given to examining team effectiveness or performance. 16 Researchers have argued that effective coordination of care for chronically ill patients requires meaningful communication among team members, strong leadership, and an appreciation of roles among multiple disciplines. 17, 18 Such coordination may permit development and implementation of complex care plans that address several aspects of the causes and effects of the chronic illness. 19 For example, the rehabilitation of frail geriatric patients in both inpatient and outpatient settings has emphasized the use of interdisciplinary teams in needs assessment and care management. The use of interdisciplinary teams has also improved the planning and provision of care in the areas of nutrition, cognition, and depression. 20, 21 Increasing our knowledge of the role of teams in quality improvement initiatives is particularly important given that 97% of US health care organizations report the use of teams in one form or another.
The present work focuses on the central role of teams in implementing the chronic care model and addresses 2 questions: (1) Whether perceived team effectiveness is associated with variation in the number and depth of changes (ie, changes expected to have greater impact on patient outcomes) made to improve care? and (2) What explains differences in perceived team effectiveness?
Study Framework and Hypotheses
Figure 1 provides a summary of the study framework and the hypothesized relationships. Based on current literature, 16, 23, 24 we identified 4 aspects of perceived team effectiveness potentially relevant to quality improvement work: (1) overall team effectiveness-involving the extent to which the team felt it had the necessary information, authority, autonomy and related items to do its work; (2) team skillreflecting the team's ability to make changes which also serves as a source of team cohesion; (3) participation and goal agreement-reflecting the unity of the team behind a superordinate goal and its' respect for individual contributions; and (4) organizational support-reflecting the teams' ability to obtain resources and the suitability of reward structures that encourage its work. The utility of using perceived team effectiveness measures has been established in the literature. 18,24 -26 We also identified 3 major factors that might influence perceived team effectiveness-the organization's culture, its commitment to quality improvement, and whether or not a team has a "champion" who is a passionate advocate for its work. The organizational theory literature at large as well as in health care settings suggests that the culture of the organization and support for a total quality management approach will have an important impact on perceived team effectiveness. [27] [28] [29] [30] [31] Culture is the extent to which organizations value and emphasize such factors as: teamwork and participationgroup culture; risk-taking, innovation, and change-developmental culture; rules, regulations, and bureaucracy-hierarchical culture; and efficiency, goal attainment, and achievement-rational culture. [32] [33] [34] Each of these dimensions of culture can help facilitate effective quality improvement teams. A group culture that emphasizes teamwork and encourages participation facilitates team decision-making and goal agreement. A developmental culture encourages risktaking and promotes innovative solutions to problems. A hierarchical culture recognizes the need for authority and accountability through the use of some rules and guidelines. Finally, a rational culture focused on achievement and goal attainment assists teams in developing relevant measures of success and in taking corrective actions. In contrast to existing work 28, 29, 31 that emphasizes the importance of a single dominant culture (eg, group) we suggest that all 4 dimensions are potentially important for perceived team effectiveness and that it is the relative balance among the 4 that is most likely to be associated with perceived team effectiveness. This suggests the following hypothesis:
H1: The greater the degree of balance among the 4 dimensions of an organization's culture, the greater the degree of perceived team effectiveness.
Research also suggests that an organization's commitment to certain superordinate goals, such as total quality management/continuous quality improvement, can influence perceived team effectiveness. 35 In following the Malcolm Baldrige National Quality Award, we assessed 7 dimensions of a total quality management approach, including leadership, information and analysis, strategic quality planning, quality results, employee involvement in quality planning, human resource utilization, and customer satisfaction. 31 In health care settings, having a focus on "customer" or patient satisfaction has received great attention. 5 We hypothesized that organizations committed to patient satisfaction and related dimensions as a superordinate goal are more likely to provide their teams with the education, training, resources, support, involvement, and recognition required to be effective.
H2: The greater the organization's commitment to total quality management/continuous improvement, and, in particular, a focus on patient satisfaction, the greater the perceived team effectiveness.
An organization's culture and overall commitment to quality improvement and patient satisfaction provide a set of preconditions for perceived team effectiveness that is largely external to the team itself. The literature suggests that a set of internal team characteristics also are likely to be important, including team size, experience in working together, team stability, team composition, and the presence or absence of a team champion. 16, 23 Given that most teams were recently formed and there was relatively little turnover, we focused on whether or not a team champion was present. The literature suggests that the presence of such an individual would be positively associated with perceived team effectiveness 16, 23 and the success of quality improvement initiatives. 36 -41 H3: The presence of a team champion will be positively associated with greater perceived team effectiveness.
Switching from the suggested correlates of perceived team effectiveness to its consequences, we note that certain clinical interventions have been shown to improve patient care processes and outcomes 6, 29, [42] [43] [44] but the role played by teams and perceived team effectiveness in implementing new clinical treatments is largely unstudied. We hypothesize that more effective teams are better able to make necessary changes to improve care because they share common goals, are able to share learning and knowledge, draw on each member's comparative advantage, are able to use data and feedback for purposes of improvement, and are rewarded for doing so.
H4: The greater the perceived team effectiveness, the greater the number and depth of changes made to improve quality of care.
Data, Variables, and Methods Data
Data come from the RAND/UC Berkeley evaluation of the Chronic Care Breakthrough Series Collaboratives, cosponsored by "Improving Chronic Illness Care" (ICIC; the ICIC program is housed in the MacColl Institute for Healthcare Innovation within the Group Health Cooperative of Puget Sound, Seattle) and the Institute for Healthcare Improvement (IHI) and supported by the Robert Wood Johnson Foundation. The evaluation focused on collaboratives designed to improve the care of patients with asthma, diabetes, congestive heart failure, and depression through the application of the chronic care management model 43, 45 using the rapid-cycle plan-do-study act change methodology recommended by the IHI. 46 Forty-one organizations (or 47% of the 88 eligible) in 21 states and Puerto Rico volunteered to participate in some portion of the evaluation with 40 teams providing complete data for analysis. 47 Analysis is based on surveys of individuals on the breakthrough series (BTS) intervention teams. Data were collected on team members' assessments of organizational culture and of their organization's commitment to quality improvement collected at baseline or early in the intervention, as well as their evaluation of team effectiveness collected after the completion of the intervention. Individual measures were aggregated to the team level (aggregation is justified based on significant analysis of variance results indicating greater between-team than withinteam variation). In addition, data were collected on number and depth of changes made to patient care processes, team size, and team composition.
Variables

Organizational Culture
Team members assessed their organization's culture using the competing values framework, in which respondents distributed 100 points across 4 sets of organizational statements according to the descriptions that best fit their own organization 29, [31] [32] [33] [34] (a copy of the instrument is available from the senior author upon request). These statements reflect the 4 culture types: (1) group culture, based on norms and values associated with affiliation, teamwork, and participation; (2) developmental culture, based on risk-taking innovation and change; (3) hierarchical culture, reflecting the values and norms associated with bureaucracy; and (4) rational culture, emphasizing efficiency and achievement.
Given our hypotheses that a more balanced culture would be positively associated with perceived team effectiveness, we constructed a measure that reflects how evenly team members distributed points across the 4 culture areas using the Blau 48 index of heterogeneity (which is one minus the Hirschman-Herfindahl Index). This measure is calculated as Hϭ 1Ϫ¥ p i 2 , where "i" is the number of categories possible (in this case four) and "p" is the proportion of points assigned to that culture type. Teams that apportioned points in a 25/25/25/25 pattern, for example, would receive the highest score on the balance measure, while teams with more points concentrated in one culture or another would receive lower balance scores.
Baldrige Quality Improvement Scales
To reduce respondent burden, we developed an abbreviated Baldrige scale based on the 4 dimensions of leadership, employee involvement in quality planning, human resource utilization, and a focus on customer (ie, patient) satisfaction. For present analysis, we focused on patient satisfaction or "patient centeredness" because of its emphasis in the literature. 5 BTS team respondents agreed or disagreed (on a scale from 1 to 5) with statements reflecting how well their organizations had implemented a focus on patient satisfaction. The specific scale is shown in the Appendix table and indicates high internal consistency reliability (Cronbach alpha ϭ 0.86).
Team Champion
A dummy variable measured whether or not any member of the team reported that a nurse or physician acted as a specific facilitator of change in the improvement process.
Team Effectiveness Measures
After completion of the intervention, team members retrospectively assessed the effectiveness of their team based on a version of the team-effectiveness instrument developed by Lemieux-Charles et al. 24 Respondents agreed or disagreed 
Number of Changes Made
On the basis of monthly and summary reports of participating teams and follow-up interviews with key informants, the number of actions taken by each team to improve care was coded using a decision tree that aligned reported change activities with the 6 specific elements of the CCM model. 49 For example, a change in delivery system redesign, would be sorted into a second level reflecting which specific aspect of the delivery system was involved such as care management roles, team practice, care coordination, proactive follow-up, planned visits or the visit system itself. A third level involved further description; for example, a change to the visit system might relocate a service, streamline the appointment process, or coordinate scheduling with other providers.
Teams averaged more than 50 different change activities across all 6 of the dimensions. Most of the changes involved improving information support whereas the fewest number of changes were made in regard to developing community linkages. We validated the count of changes made with the independent assessments of the chronic care collaborative regarding how well the teams had done (r ϭ 0.39; P Յ 0.03).
Depth of Changes Made
Based on the senior leader reports, a measure was also constructed of the expected impact of the changes made. 49 This was judged "based on materials distributed to participants in the chronic care collaboratives, notes from collaborative sessions, and review and input from researchers and QI facilitators with extensive CCM expertise." 49 Scores of 0, 1, or 2 were assigned for activities in each of the 6 CCM components-0 for no change, 1 for some change and 2 for changes expected to have greater impact on patient outcomes. These scores were summed across all possible areas of activity listed in the 3-level coding tree. The depth of changes made ranged from 37% to 75% of the highest depth rating possible. Depth of changes also was validated against the final faculty assessments (r ϭ 0.30; P Յ 0.08).
Team size was determined based on the full number of providers and other staff at a given site who were designated to receive a survey and who were described by the site contact person as being members of the BTS team. We test both linear and inverted-U shaped specifications. Team Composition was measured by the percentage of physicians on the team.
Disease
It may be more difficult to successfully implement changes in depression or diabetes care, for example, than it is in say, asthma, which features a better-understood technology and less chance of being part of a complicated cluster of conditions (T. Bodenheimer, personal communication, 2003) . To take this into account, we constructed dummy variables for diabetes, congestive heart failure, depression, and asthma.
Analytic Approach
Multivariate ordinary least squares regression analysis was used to examine the relationship of organizational culture, an emphasis on patient satisfaction (a key Baldrige dimension), and the presence of a team champion to overall perceived team effectiveness and the additional 3 components-team skill, participation, and goal agreement, and organizational support-taking into account team size, composition, and disease.
In the second part of the analysis, we used mediated regression. 50 The quality improvement change measures (number and depth of changes made) were regressed on culture, patient satisfaction focus, presence or absence of a champion, and the control variables. Also, perceived team effectiveness was regressed on number and depth of changes alone. Then, perceived team effectiveness was added to the equations to determine its effects not only on performance but also on the relationship of culture and patient satisfaction focus to performance. Table 1 presents the characteristics of the study population. Table 2 provides the results examining the correlates of perceived team effectiveness. As shown, cultural balance is marginally associated with overall perceived team effectiveness providing some support for the first hypothesis. Also, having a patient satisfaction focus is positively associated with overall perceived team effectiveness and is statistically significant in 2 of the remaining 3 equations thus offering relatively strong support for the second hypothesis. Table 2 also indicates that the presence of a team champion is consistently and significantly positively associated with perceived team effectiveness in all 4 equations thus offering strong support for the third hypothesis. As shown, team size is negatively associated with overall perceived team effectiveness and with the subdimension of participation and goal agreement. Team size is also negative in the other 2 equations but does not approach statistical significance. The percentage of physicians on the team is marginally positively associated with overall perceived team effectiveness and the subdimension of team skill. It is also positive in the remaining 2 equations but not statistically significant. Finally, whether or not the team was an asthma team versus diabetes, congestive heart failure, or depression is not significant in any of the Table 3 indicates that overall perceived team effectiveness is significantly and positively associated with both the number and depth of changes made to improve the quality of care for patients with chronic illness. Thus, there is consistent support for the fourth hypothesis. Cultural balance is also positive and significant in both the unmediated and mediated analyses involving number of changes made but loses significance in the mediated analysis of depth of changes made indicating that its effect is likely accounted for by its contribution to perceived team effectiveness. Sobel/Goodman tests of mediation confirmed that team effectiveness does not mediate the effect of cultural balance on the number of changes made (2-tailed Z ϭ 1.06, P ϭ 0.28) but nears significance for depth of changes (2-tailed Z ϭ 1. 56, P ϭ 0.12). Team size exhibits an interesting curvilinear effect in regard to the depth of changes made indicating that greater size has a positive impact on depth of changes made up to a point and then as teams become larger a negative association is observed. Somewhat surprising is the negative and statistically significant association between patient satisfaction focus and both the number of changes made and depth of changes made in the mediated analysis. It may be that teams functioning in organizations with a high degree of emphasis on patient satisfaction at the outset of the collaborative felt less need to make changes to improve care and less need to make substantive changes.
RESULTS
Although not shown in tables, perceived team effectiveness alone is significantly related to depth (b ϭ 2.95, P ϭ 0.03) but not to number of changes (b ϭ 6.39, P ϭ 0.165). Adding perceived team effectiveness to the model of number of changes weakens the significant positive effect of cultural balance but does not act as a mediator. In the depth of changes model, adding perceived team effectiveness appears to mediate the effect of cultural balance. Although tests of mediation were not significant at conventional levels, Baron and Kenny indicate that these tests are predisposed to find no mediation effect because "successful mediators measured with error are most subject to...overestimation ͓of the effect of the independent variables on the dependent variable͔ bias." (Companion analyses using the organization's dominant culture in the equations yielded essentially non-significant findings.) Including perceived team effectiveness also permits detection of the earlier-noted significant negative effect of patient satisfaction focus suggesting that teams in organizations with a high baseline score for patient-centered focus may have felt less need to make improvement changes. Finally, in analyses not shown, the presence of a team champion and the percentage of team members that were physicians were not associated with either the number or depth of changes made. As previously noted, however, having a team champion was consistently associated with perceived team effectiveness and percentage of team members who were physicians was marginally associated with overall perceived team effectiveness.
DISCUSSION
We found that teams that perceive themselves to be more effective actually take more actions to improve care. We also found that teams with a champion, those with a focus on satisfying patients and, to a lesser extent, those operating in an organization with more balanced cultures and with physician presence perceived themselves to be more effective. These findings have important implications for clinical leaders and managers searching for ways to improve care.
Although others have found an association between organizational culture and perceived team effectiveness, 25 quality improvement implementation, 28, 29 and selected outcomes of care, 31 these findings have been based on the determination of a dominant organizational culture in crosssectional studies of naturalistic settings, that is, settings not undergoing an intervention or participating in a specific demonstration. We hypothesized that voluntary teams participating in a specific intervention/demonstration program designed to improve care would require a balance among such cultural dimensions as participation and affiliation, innovation and change, the presence of some rules, guidelines and direction, and an emphasis on goal achievement. Our data provide some support for this hypothesis. (Companion analyses using the organization's dominant culture in the equations yielded essentially nonsignificant findings.) Also, organizations with a greater degree of cultural balance appear to have a greater focus on patient satisfaction, (r ϭ 0.46). In the multivariate regressions the latter dominates, but the 2 appear to go hand in hand. It would appear that health care organizational leaders would be well served to pay attention to balancing and integrating values that emphasize group participation and teamwork, a focus on achievement, an openness to innovation, and the need for some rules and accountability in promoting the perceived effectiveness of quality improvement teams. An emphasis on patient satisfaction is consistently associated with greater perceived team effectiveness. This supports the recommendations of the Institute of Medicine Crossing the Quality Chasm report and that of others emphasizing patient centeredness as a core value and design criterion for improving quality of care. 5 As the specific items indicate, this means the organization does a good job of assessing patient needs and expectations; resolving patient complaints promptly; studying patient complaints to identify patterns and prevent the same problems from recurring; using data from patients to improve services; and using data on patient expectations when designing new services.
The findings also highlight the importance of having a team champion. 38 -41 Champions provide motivation, encouragement, and work to acquire the resources and support needed for the team to succeed.
The presence of a greater percentage of physicians on a team was also marginally associated with overall perceived team effectiveness and the level of assessed team skill in making changes. Given team size in the sample, we found that having 2 to 3 physicians on the team was optimal for team effectiveness. Physicians did not numerically dominate the teams, but their presence provided important legitimacy to team efforts as well as technical expertise. Getting physicians to become more actively involved in quality improvement teams has been a major barrier and challenge to quality improvement initiatives. [51] [52] [53] Finally, the data suggest that larger size makes it more difficult to develop effective teams particularly in regard to establishing participation and arriving at agreements on goals. 23 Team size has to be managed carefully. Small teams may not have a sufficient source of ideas, skills, experience, "clout," or "mass" to get the job done. In contrast, large teams may incur increased costs of coordination, communication, conflict, and related disadvantages of large size. 23 Maximization of the final regression equations for depth and number of changes indicates that the optimal team size based on this sample is 10 and 13, respectively.
The finding that more teams who perceive themselves to be more effective make more changes to improve chronic illness care and more in-depth changes lends support to those who highlight the importance of the team or "microsystem" as a key lever for improving quality of care. 54 -56 Also, promoting a balanced culture not only contributes to perceived team effectiveness but exerts some independent effect on changes made to improve quality of care.
Limitations and Future Directions
The findings need to be considered within the context of a number of study constraints and limitations. First, the results are based on an examination of teams and organizations that volunteered to participate and, thus, were relatively highly motivated to make changes. The results may not be generalizable to other health care teams or organizations lacking such motivation. Based on existing theory and research, we were able to develop a parsimonious model for analysis. But the findings are, nonetheless, based on a relatively small number of observations and are subject to the possibility of the results being driven by a few "outlier" organizations. We conducted multiple sensitivity analyses in which we deleted outlier organizations and found that the results were virtually unchanged across all equations. This increases the confidence in the results.
Also, the results are based on cross-sectional analysis involving associations among the data thus limiting the ability to draw causal inferences. While data on culture and quality improvement were collected prior to measurement of perceived team effectiveness, we cannot definitively say that greater patient centeredness, for example, actually causes greater perceived team effectiveness. Further, team members' assessments of their effectiveness may have been influenced by the number and depth of changes that they made even though they had no knowledge of their scores on these variables when they made their effectiveness judgments. More fine-grained analysis might be able to assess the possible dynamic interplay between teams making early quick plan-do-study act cycles of change that then give them confidence in their ability to make further changes to improve care. Finally, because of a lack of variation, we were not able to examine the role of team experience or turnover. These are issues for further research.
Keeping these limitations in mind, the results provide a strong foundation for further work. In particular, there is need for longitudinal studies whereby one could measure changes in culture, quality improvement practices, and related variables over time in relationship to changes in perceived team effectiveness and the number and depth of actions taken to improve care. Also, there is need to examine differences between quality improvement teams and everyday practice teams regarding whether the lessons learned and actions taken by the improvement teams are adopted and implemented by other teams in the organization. Further, the composition of teams in regard to ethnic diversity, prior work experience, prior experience in working in teams, age, gender, and related variables could be examined. 26 Research that examines patient physiological and patient satisfaction outcomes as a function of perceived team effectiveness and the number and types of changes actually made to improve care would further validate the importance of health care teams. The present research provides a validation of the perceived team effectiveness measures given their correlation with the actual number and depth of changes made but additional work incorporating patient outcomes would provide even stronger support. Finally, qualitative fieldwork could provide potentially more specific insights into the dynamics of health care teamwork than was possible in the current research.
